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Dr. C. Wendell Carlson, Presiding
10:00 AM "Ions in the Laying House" - Dr. Ali Kashani
10:30 AM "Sunflower, Soybean and Meat Meals for Layers" - Smart Oruseibio
11:00 AM "Update on Feed Additives for Layers" - Chandi C. Rakshit
11:30 AM "Pellet Firmness and Turkey Performance" - Mehdi Hassibi
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Phillip E. Pltimart, Master of Ceremonies
PRESENTING THE 1983 POULTRYMAN OF THE YEAR!
EDUCATIONAL SESSION
Dr. John R. Romans, Presiding
1:30 PM "Role of Animal Disease and Diagnostic Laboratory" -
Dr. Mahlon Vorhies, Head, Department of Veterinary Science, and
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State University
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Engineering, South Dakota State Unversity
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POULTRY
EFFECTS OF AUREOMYCIN AND NEGATIVE IONS ON
EGG PRODUCTION
Ali B. Kashani and C. Wendell Carlson^
Department of Animal and Range Sciences
Agricultural Experiment Station POULTRY 83-1
Egg production records from last year's experiment (see POULTRY 82-3)
showed that laying hens responded to an Aureomycin addition (100 g per ton of
feed fed 1 week per 28-day period) after a 2-month adaptation period. The
beneficial effect of the antibiotic remained consistent during the later
stages of production up to the 14th period, which resulted in an overall
significant increase of 1.2% (Table 1). Other parameters measured were not
significantly influenced by the addition of Aureomycin to the oats-based
layer diet.
During the last four periods of the above' study, one—third of the total
1500 layers in an isolated middle section of a house designed for environ
mental studies were exposed to additional negative ions. The ionization
consisted of a generator connected to AC electric current, cables,
hooks, lines, insulator and three emitter wires installed according to the
manufacturer's recommendation to be within a 4-foot distance above the birds.
As shown in Table 2, no significant differences related to the presence
of the additional ions in the air were observed for egg production, feed
consumption, feed efficiency or mortality. A greater degree of settlement
of dust particles on walls, cages and other structures and objects in the
room was visible throughout the duration of the study. A current experiment
is under way to further ascertain the effects of Aureomycin and to investigate
its possible interaction with pelleting the low density layer diet. The
ionization device also is being used to determine effects of negative ions on
performance of hens at all stages of the egg production cycle.
^ Superintendent, Poultry Research Center, and Professor and Leader,
Poultry Research and Extension.
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Table 1. Effect of Aureomycin on Performance
Periods1 1-14 Periods
\r1—•
100 g/ton 100 g/ton
fed 1 week fed 1 week
0 per period 0 per period
Hen-day egg production, % 73.2 74.4* 69.8 71.7**
G egg/day 47.9 48.7 • 46.8 47.9*
Egg weight, g 65.6 65.5 67.1 67.0
Haugh units. 80.1 81.0 77.5 78.4
Feed/day, g 127 130 129 133
Feed/dozen eggs, kg 2.1 2.1 2.2 2.2
G egg/100 g feed 38 38 36.0 36.0
Body weight, kg 1.70 1.73 1.71 1.72
Mortality, % 7.9 8.1 9.9 10.0
* P<,05.
** P<.01.
Table 2. Effect of Negative Ions Addition on Laying Hen
Performance (Periods 11-14)
Negative
Control ionized Control
Egg production, % 63.4 63.3 63.9
Egg production/day, g 43.8 43.3 44.0
Feed/day, g 140 130 129
Feed/dozen eggs, kg 2.7 2.5 2.4
G egg/100 g feed 31 34 34
Mortality, % 3.5 2.4 1.4
POULTRY
SUNFLOWER, MEAT AND BONE AND SOYBEAN MEALS AS
PROTEIN SUPPLEMENTS IN LAYING HEN RATIONS
Smart Oruseibio , All B.
Department of Animal and Range Sciences
Agricultural Experiment Station
T. u '2u Kasnani
and C. Wendell Carlson
POULTRY 83-2
In a preliminary experiment using the above plant protein supplements in
yellow corn-based diets, it was shown that the performances of laying hens
were essentially equal and that of hens on meat and bone meal was inferior or
poor. A subsequent experiment was designed to investigate how meat and bone
meal could best be utilized in laying hen rations when combined with soybean
and/or sunflower meal.
A total of 720 Shaver-288 pullets at 33 weeks of age were distributed
into a randomized complete block experimental design involving ten treatments.
There were six replicates per treatment with twelve birds per replicate (14
birds per cage in three cages). Rations were formulated using yellow corn and
either soybean meal, sunflower meal, meat and bone meal or meat and bone meal
in combination with soybean meal or sunflower meal, respectively. Diets were
formulated to provide 16% and 12% protein with the 12% protein diets being
augmented to supply the minimum NRC requirements for the sulphur amino acids
and lysine. Performance data were collected for thirteen 28-day periods.
As indicated in Table 1, hens on the combination of sunflower meal with
meat and bone meal showed superior production over those on the combination
of soybean with meat and bone meal. This was evidenced at both levels of
protein.
Hens on either soybean or sunflower meals as the only protein supplements
to the 16% protein diets maintained high performance as reported in the first
experiment. Hens on the sunflower meal diet showed relatively better
performance than those on soybean meal at the 12% protein level.
Hens on meat and bone meal as the main source of protein showed poor
performance as before. However, as indicated when meat and bone meal were
combined with other protein supplements, performance was satisfactory whether
furnishing up to 80% of the supplemental protein at the 16% protein level or
50% at the 12% protein level. Thus, there is potential for utilizing meat and
bone meal in laying hen rations beyond the traditional minute inclusions to
provide calcium and phosphorus. Further studies need to be made to assure
the repeatability of this seemingly synergestic effect of meat and bone meal
with sunflower meal and to ascertain reasons for poor performance when meat
and bone meal is the only supplement.
2 Graduate Student.
Superintendent, Poultry Research Center.
Professor and Leader, Poultry Research and Extension,
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Table 1. Performance of Laying Hens as Affected
by Protein Supplement and Level
16% protein
Soybean meal'
Sunflower meal
Meat and bone meal
Soybean and meat
and bone meal
Sunflower and meat
and bone meal
12% protein
Soybean meal
Sunflower meal
Meat and bone meal
Soybean and meat
and bone meal
Sunflower and meat
and bone meal
Combination
Soybean meal
Sunflower meal
Meat and bone meal
Soybean and meat
and bone meal
Sunflower and meat
and bone meal
Egg Feed
production, intake,
H-D % g
Egg/100 g
feed, g
Haugh
units
Body
wt. kg
77.4 124 41 79.2 1.76
75.5 132 38 80.5 1.75
65.8 114 37 81.6 1.60
73.4 122 39 79,2 1.78
76.8 122 41 79,6 1.80
71.1 118 40 79.5 1.76
74.8 130 37 81.1 1.70
43,3 99 27 84,6 1.48
66.3 111 38 82.5 1.55
71.5 121 38 81.2 1.66
74.3^ 121 '^"^ 40^ 79.3^ 1.76^
75.2^ 131^ 38^ 80.8° 1.72^
54.6"^ 107^^ 32 83.1^ 1.54^
59.9^ 117*^ 39b,c 80.9^ 1.66^'^
74.2^ 122^ 39a,b 80.4^'° 1.73^
a, b , c, d Data differ significantly (P>.05)
POULTRY
DAY
LACTOBACILLUS CULTURES AND EGG PRODUCTION
Chandi C. Rakshit and C. W. Carlson^
Department of Animal and Range Sciences
Agricultural Experiment Station POULTRY 83-3
Lactobacillus types of cultures added to layer diets have shown some
beneficial effects on layer performance at this research center (See A.S.
Series 76-10, 77-20, 78-7, POULTRY 81-4 and 82-4).
The present experiment was conducted to study further effects of the
addition of Lactobacillus types of cultures to layer diets. For this study,
432 Shaver-288 pullets at 28 weeks of age were used. The birds were kept in
multiple cages in groups of 12. Nine such groups were assigned to each
treatment. Treatment 1 was a regular 16% protein corn-soy t3rpe of ration used
as the control. Subsequent treatments were the same as 1 plus Lactobacillus
acidophilus IX, Lactobacillus acidophilus 2X and Lactobacillus acidophilus IX
with Lactobacillus plantarum IX. Egg production, feed consumption and other
production parameters were recorded and analyzed for twelve 28-day periods.
Although the difference's were not statistically significant, diet 2 with
Lactobacillus acidophilus IX and diet 4 with Lactobacillus acidophilus IX and
Lactobacillus plantarum IX appeared to show numerical improvements in egg
production and feed efficiency. There were no effects on egg weight or
quality or on body weights.
With overall performance at such a high rate, it is apparent that Lacto
bacillus cultures are of little benefit. In instances of suboptimal perfor
mances in previous studies, there have been significant and positive responses
from Lactobacilli additions to layer feeds. Thus, the history of the flock is
important in ascertaining whether or not such additives would be of value.
Table 1. Means of Main Factors for Twelve 28-Day Period
Hen-
Hen- day Hen-
day feed day
pro con Kg feed Avg Avg Avg pro G egg
duc sump per doz egg body Haugh duc per g
tion tion eggs wt wt units tion feed
1. Control
%
77.3
g
119 1.82
g
66
g
1.78 81
g
51 .43
2. L. acidophilus IX 78.4 116 1.78 66 1.79 80 52 .44
3. L. acidophilus 2X 78.8 121 1.83 65 1.81 80 51 .42
4. L. acidophilus IX
and L. plantarum
IX 80.1 118 1.74 65 1.83 80 52 .44
Graduate Student and Professor and Leader, Poultry Research and Extension.
POULTRY
EFFECT OF FORM OF FEED ON TURKEY PERFORMANCE
.1M. Hassibi, C. W. Carlson and R. M. Luther
POULTRY 83-4
Department of Animal and Range Sciences
Agricultural Experiment Station
Pelleting feed has been shown under some conditions to increase rate of
gain and improve feed conversion in studies with poultry as it has for cattle
and swine. Many investigators have reported that the principal effect of
pelleting is to increase the density of the feed, thus allowing, greater intake
and consequently an increase in rate of growth. Efficiency of feed utiliza
tion also is frequently improved. To investigate this further, a factorial
experiment was designed to evaluate the effect of forms of feed (original
mash, firm pellet and poor pellet) on turkey performance (body weight,
feed/gain, etc.) when a high level of fiber was included in the diet.
A total of 1200 day-old Nicholas White male poults were randomly assigned
to 36 pens. The low protein series of Guenthner et al. (1978) were used as
control diets. The experimental diets to be pelleted were formulated with
20% wheat bran. All diets were reduced from 23% to 12% protein with age.
Individual weight and, group feed consumption data were obtained at 4-week
intervals.
Table 1 shows the average body weight at 12, 20 and 24 weeks of age. At
12 weeks of age, turkeys on the mash diet with 20% wheat bran gained signifi
cantly (P<.05) less than those fed the other forms of diet. Nvimerically,
birds on firm, pellets gained more than those on either poor pellets or the
control diet. At 20 weeks of age, birds receiving the firm pellets showed
significantly heavier body weights compared to those on either the mash
diet (wheat bran) or poor pellets. Body weights for those on the firm pellet
diets did not differ (P>.05) from that of birds on the control (no wheat bran)
diets. Also, at 24 weeks of age, feeding firm pellets produce significantly
heavier birds over feeding the all-mash diet (wheat bran) or the poor pellet
diet, but no significant differences were observed when compared to the
control diet (no wheat bran).
Also shown are the effects of forms of feed on cumulative feed
conversion. Birds on the control diet showed superior feed conversion,
whereas those fed the mash diet with 20% wheat bran showed the poorest feed
conversion value. Pelleting improved conversion and feeding firm pellets
resulted in a lower feed requirement than feeding poor pellets.
Graduate Assistant, Professor and Leader, Poultry Research and
Extension, and Professor, respectively.
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Table 1. Effect of Form of Diet on Performance of Turkeys
Body weight (age, wk)
Treatment 12 20 24 0-24 wk
kg kg kg
1. Low protein 7.13^ 12.60^ 14.75^'^ 3.46
2. Low protein with 20%
wheat bran 6.47° 11.34° 13.32° 3.86
3. 2 as poor pellets 7.00^ 12.04 14.26^ 3.77
4. 2 as firm pellets 7.21^ 12.81^ 14.84^ 3.64
a,b,c
(P<.05).
Means with different superscripts are significantly different
AVIAN DISEASE CASES EXAMINED AT THE SOUTH DAKOTA ANIMAL
DISEASE RESEARCH AND DIAGNOSTIC LABORATORY, 1983
M. W. Vorhies^
POULTRY
Department of Veterinary Science
Agricultural Experiment Station POULTRY 83-5
While the South Dakota poultry industry may not be relatively large, it
does have a special place in the role of the Animal Disease Research and
Diagnostic Laboratory. The following list of avian diseases identified in
the laboratory during FY 83 illustrates the wide range of capability to
provide disease investigations. The laboratory welcomes the opportunity to
be of service with field investigations.
Body as a Whole
Adenovirus
Amyloidosis
Cannibalism
Dehydration
Emaciation
Gout
Granulomas, Generalized
Growth Retardation
Heat Exhaustion
Neoplasm, Fibrosarcoma
Neoplasm, Hemangiosarcoma
Obesity
Parasitism, Histomonas
Peritonitis
Pox
Septicemia, Bacterial
Septicemia, Erysipelothrix
Septicemia, E. coli
Septicemia, Pasteurella hemolytica
Septicemia, Pasteurella multocida
Septicemia, Pseudomonas
Septicemia, Salmonella
Septicemia, Staphylococcus
Septicemia, Streptococcus
Starvation
Sudden Death
Toxicosis, Sulfa
Trauma
Tuberculosis
Chicken Turkey
2
4
1 1
6
2
1
1
1
13
3
1
1
2
2
14
2
25
1
4
2
2
3
Other
3 geese
1 duck
2 geese
1 duck
1 goose
1 goose
1 goose
1 goose, 1 pigeon,
1 quail, 1 pheasant
1 Peregrine falcon
1 duck, 1 finch
2 geese
1 guinea,
1 wild turkey
Head of Department; Director, Diagnostic Laboratory.
Body as a Whole
Integumentary
Dermatitis, Podo
Dermatitis, Staphylococcus
Musculoskeletal
Arthritis 5
Fracture
Myopathy 1
Osteodystrophy 1
Osteomyelitis
Perosis 1
Synovitis
Respiratory
Airsacculitis Complex
Alkaligenes Rhinotracheitis
Aspergillosis 1
Avian Swine Influenza
Lung-Pneumonia, Broncho
Lung-Pneumonia, Mycoplasma gallisepticum 1
Sinusitis
Cardiovascular
Aortic Rupture
Myocarditis
Round Heart Disease
Hemic and Lymphatic
Anemia, Aplastic 1
Neoplasm, Ljanphoid Leukosis 17
Digestive
Crop-Paracapillaria
Esophagus-Esophagitis
Gi zzard-Impaction
Intestine-Enteritis,
Intestine-Enteritis,
Intestine-Enteritis,
Intestine-Enteritis, Necrotic
Intestine-Enteritis, Reovirus
Intestine-Enteritis, Rotavirus
Intestine-Enteritis, Salmonella 1
Intestine-Enteritis, Viral 1
Intestine-Parasitism, Coccidia 6
Intestine-Parasitism, Cryptosporidia
Liver-Hepatitis
Liver-Hepatosis
Liver-Lipidosis 8
Liver-Neoplasm, Hepatoma
Oral-Curled Tongue
Oral-Stomatitis 1
Calicivirus
E. coli
Idiopathic
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Chicken Turkey
15
1
8
2
8
2
13
1
1
11
2
1
2
1
1
2
1
6
6
7
17
3
2
Other
1 quail
2 geese
1 goose
1 duck
1 quail
1 parakeet
1 duck, 1 goose
1 pigeon
1 duck
1 parakeet
Body as a Whole
Urogenital
Blow-out
Eggs-Clostridium perfrlngens
Egg Production Decreased
Kidney-Neoplasm
Kidney-Nephrosis
Kidney-Urolithiasis
Ovary-Neoplasm
Ovary-Neoplasm, Ovaritis
Oviduct-Abnormal
Nervous
Encephalitis, Non-suppurative
Neurological Disorder, Idiopathic
Special Senses
Eye-Conjunctivitis
- 3 -
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Chicken Turkey
3
3
Other
1 goose
1 quail
li
POULTRY
DAY
FULL-FAT SUNFLOWER SEEDS FOR GROWING PULLETS
All B. Kashani and C. Wendell Carlson^
Department of Animal and Range Sciences
Agricultural Experiment Station POULTRY 83-6
In a previous study (POULTRY 82-1), full-fat sunflower seeds (FFSS)
containing 42.0% ether extract depressed pullet growth and delayed sexual
maturity as indicated by egg production records for the early stages of
production. The FFSS fed was at 38% of a corn-based, 12% protein diet
from 10 to 19 weeks of age. The same sample of FFSS at 19% of the complete
diet along with 4% soybean meal was satisfactory with respect to growth and
the onset of egg production. The egg production rate during later stages
appeared to be unaffected by the FFSS content of the grower diet.
A different sample of FFSS (lower in fat and higher in fiber. Table 1)
was used as a protein supplement to replace half (Treatment 1) or all of the
soybean meal (Treatment 2) in a 12% protein corn-based diet again this year.
A.level of .09% of lysine was added to the diet of Treatment ,2 to determine
whether this amino acid was a limiting factor. A diet of mostly oats was
used as the control (Table 2) . Ten-week-old pullets of a commercial strain
were fed one of these diets in groups of 10 replicated 15 times. As shown in
Table 3, pullets on the oats diet weighed significantly less than the other
three groups. The addition of lysine resulted in a slight improvement in
body weight gain. Feed consumption was significantly higher for the oats
diet, which resulted in poorer feed conversion as compared with the other
groups.
Pullets on all treatments appeared to have been well developed and came
into production at fairly rapid rates. The average rate of egg production
was 1% at 18 weeks, 20% at 19 weeks, 46% at 20 weeks, 58% at 21 and 80% at
22 weeks of age. Although the pullets on Treatment 1 produced 6% more eggs
during the 19 to 22 weeks of age period than the controls, there were no
significant differences beyond that period. The diet again was an oats-based
layer diet (POULTRY 82-3).
The differences between the results of the previous experiment and those
of the current one in response to FFSS may be largely related to the 13+%
difference in ether extract content of the two samples (Table 1). The higher
fat contents may, have been undesirable in the earlier study.
^ Superintendent, Poultry Research Center, and Professor and Leader,
Poultry Research and Extension, respectively.
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Table 1.. Proximate Analysis of Sunflower Seed Samples
Sample used Sample used
in 1982 study in 1983 study
Moisture 6.5 7.3
Crude protein 16.9 16.6
Crude fiber 14.6 25.8
Ether extract 42.4 29.0
Ash 3.3 2.9
Nitrogen-free extract 16.3 18.4
Table 2. Composition of Grower Diets
Treatments
Ingredients Control 1 2 3
Oats
%
87.0
% % %
Yellow corn — 67.0 52.0 52.0
Soybean meal 1.0 4.0 — —
Full-fat sunflower seed — 19.0 38.0 38.0
Dehydrated alfalfa 6.0 6.0 6.0 6.0
Grease 2.0 — — —
Dicalcium phosphate 2.0 2.0 2.0 2.0
Limestone 1.0 1.0 1.0 1.0
Salt premix .5 .5 .5 .5
Vitamin premix .5 .5 .5 .5
Lysine — — — .09
Total 100.0 100..0 100.0 100.0
Calculated analysis, %
Crude protein 12.0 12.0 12.0 12.0
Ether extract 5.9 8.33 13.22 13.22
Crude fiber 10.9 7.8 12.24 12.24
Calcium .94 .94 .96 .96
Table 3. Effects of Sunflower Seeds on Weight Gain, Feed Consumption,
Feed/Gain and Early Egg Production
Control
Treatment 1
Treatment 2
Treatment 3
Init.
body wt
819
818
819
818
Gain
g
eiof
672:
662!
683^^
Feed
Final consump-
body wt tion Feed/gain
S
1429^
1490j
148r
1501^
4.96
4.68
4.61
4.52
8.1
7.0
7.0^
6.7*^
Percent
hen-day
egg produc
tion, 19-22
wk of age
34.3
40.4
36.5
37.0
^ b
' Means with the same letter are not significantly different (P<.05)
12
POULTRY
FURTHER STUDIES ON FATTY LIVER HEMORRHAGIC
SYNDROME
Chandi C. Rakshit and C. W. Carlson^
Department, of Animal and Range Sciences
Agricultural Experiment Station . POULTRY 83-7
Fatty liver hemorrhagic syndrome (FLHS) has been one of the major
problems in the poultry industry. Although we are not sure of the cause, we
can say that nutrition plays an important role in that some dietary
ingredients have reduced the incidence of FLHS in previous experiments at this
research center (see A.S. Series 76-1, 77-27, 78-5, 79-24, POULTRY 80-4 and
81-5).
A further experiment was conducted to ascertain the effect of different
levels of fat additions as well as oats on FLHS. The first part involved
regular or ad libitum type feeding and the second part force-feeding the same
diets at 120% of the normal intake. For this, 144 White Leghorn pullets of
the Shaver-288 strain at 9 months of age were used. The birds were kept in
multiple cages in groups of four. Four diets were used in this experiment.
Diet 1 was the regular 16% protein corn-soy type ration. For diet 2, 5%
yellow grease was added and a portion of corn was reduced to balance the
ration and, for diet 3, 10% yellow grease was added and more of the corn
reduced. In diet 4, all the com and a portion of soybean meal were replaced
by oats. Feed consumption, egg production and body weight were recorded for
eight 28-day periods.
As shown in Table 1, hens on diet 3 with 10% yellow grease showed the
poorest performance. The hens on diet 4 with oats produced heavier eggs, but
feed efficiency was reduced.
For the second part of the experiment, 25% of the birds on each diet
were force-fed the same diets at 120% of their normal intake and 50% of the
birds were fed ad libitum. Force-feeding was for 3 weeks. At termination,
all the birds were sacrificed and the livers removed, weighed, scored and
analyzed for fat content as shown in Table 2.
Hens on diet 3 with 10% grease showed higher liver lipid contents than
hens on diet 4 with oats. There was also a difference in feed consumption
between hens on diets 3 and 4 and between hens on diets 1 and 2. Except for
egg production, all the parameters were increased by force-feeding. Liver
lipid was increased twofold by force-feeding as compared to birds fed
ad libitum.
^ Graduate Student and Professor and Leader, Poultry Research and
Extension, respectively.
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Table 1. Means of Main Factors for Eight 28-Day Periods
Hen-
Hen- day Kg Hen- G
day feed feed Avg day egg
pro con per , Avg Avg Haugh pro- per
duc sump doz. egg body unit duc- g
Diet tion tion eggs wt wt value tion feed
g kg g kg g g
1. Corn-soy 81.3 121 1.76 65.4 1.77 78 53 .44
2. 5% grease 83.5 124 1.75 63.9 1.79 78 53 .47
3. 10% grease 73.1* 105 1.71 63.6 1.79 79 46** .45
4. Oats-soy 75.4 139 2.16 67.9* 1.80 77 51 .39*
* Significant at P<.05.
** Significant at P<.01,
Table 2. Means of Main Factors
Diet
Liver
wt
Liver
score
Hen-
Liver day Hen-day
Total lipid. Liver Final pro- feed
liver wet as part body due- consump-
lipid basis of body wt tion tion
g g % % kg % g
1
2
3
4
42.64
42.45
45.58
38.29
1.33
1.29
1.33
1.00
2.57^J
3.63^^
4.87^
1.18^
5.86^^
7.54^^
9.37f
2.96^
2.26
2.23
2.35
2.07
1.9
1.9
1.9
1.8
62.3
61.9
49.5
59.2
148^^
131^
137^^^
153^
Force
feeding 46.62* 1.41* 4.34* 8.16 2.27 2.1 53.4 162*
Ad libitum 37.86 1.06 1.88 4.71 2.19 2.0 63.1 128
Si b
' Means with different letters are significantly different at P<.05.
* Significantly different at P<.05 from the ad libitum group.
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EFFECT OF TERRAMYCIN AND COPPER ON THE
GROWTH OF TURKEYS
Hossein Sarnie, A. B. Kashani and
C. W. Carlson
POULTRY / Department of Animal and Range Sciences
Agricultural Experiment Station POULTRY 83-8
Studies on the use of feed additives has occupied much attention at this
research center. Addition of 60 ppm copper (Cu) has been shown to improve
growth rate of turkeys up to 8 weeks of age, while 120 ppm Cu depressed
growth at this age, presumably due to inhibition of the utilization of sulfur
amino acids. Our previous study (POULTRY 82-2) has also shown that Terramycin
at 80" g per ton improved rate of gain up to 12 weeks of age. The objective of
the current study was to investigate the effects of a combination of Neomycin
and Terramycin (Neo-Terramycin) and copper on the growth of turkeys.
A total of 1200 day-old Nicholas White tom turkeys were randomly distri
buted into 36 pens. The low protein dietary series recommended by Guenthner
et al. (1978) provided 23, 20, 18, 16, 14 and 12% protein for each successive
4_week period. Individual weights and group feed consumption data were
obtained at 4-week intervals. One treatment consisted of 200 g Neo-Terramycin
per ton (80 g Terramycin per ton after 12 weeks). Another treatment was
120 ppm Cu as copper sulfate in addition to Neo-Terramycin. Twelve groups of
poults were fed each treatment.
. The average body weights at 8, 16 and 24 weeks of age and accumulative
feed conversion data are shown in Table 1. The turkeys on feed additives
appeared to show somewhat better performance. At 8 weeks of age, the turkeys
on Neo-Terramycin and Cu were 31 g heavier than those receiving Neo-Terramycin
alone, suggesting that the effects of these two drugs were additive. At no
time were any of the responses significant, however.
Accumulative feed conversion data obtained in this study also showed no
significant differences due to the addition of feed additives.
Previously, we had shown that Cu could be used as a growth promoter in
turkey diets, whereas our last two experiments have shown no significant growth
responses due to the addition of Cu. This agrees with the work of some
investigators who showed that the growth response to antibiotics could
disappear on continued use in an old environment. Further investigations are
needed to provide the answer to this problem.
^ Graduate Assistant, Superintendent, Poultry Research Center, and
Professor and Leader, Poultry Research and Extension, respectively.
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Table 1. Effect of Terramycin and Copper on the Growth of Turkeys
Body weight, kg
8 weeks
15 weeks
24 weeks
Accumulative feed/gain ratio
(0 to 24 weeks)
Control
3.109
9.85^
14.17^
3.66'
Neo-Terramycin
plus Cu
Neo-Terramycin 200 g/ton +
200 g/ton 120 ppm
(80 g Terramycin (80 g Terramycin
after 12 weeks) after 12 weeks)
3.218
9.99^
14.48^
3.69'
3.249'
9.89^
14.25^
3.70'
None of the means within a row were significantly different (P<..05).
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CAPITALIZATION, PROFITABILITY AND
CASH FLOW COMPUTER PROGRAM
Phillip E. Plumart^
Department of Animal and Range Sciences
Agricultural Experiment Station POULTRY 83-9
A computer program for capitalization, profitability and cash flow of a
14-month laying flock of 10, 30, 60 or 120 thousand hens has been developed
for the advanced poultry management course and extension programs at Nebraska.
It is available for use on AGNET and EGGCASHFLOW.
The system maintains a default data base for those who want a profita
bility estimate of a start-up operation and its cash flow. Users employ the
current data base in the computer or enter their own data for cost of land,
equipment, housing, feed, labor, pullets, utilities, cleaning, maintenance,
taxes, insurance, interest, amortization, depreciatibn, feed consumption, egg
production, egg size distribution and egg prices.
This program has been used in South.Dakota to teach and compare the
economics of various types of independent and contract operations. Some
examples are (1) a new independent operation, (2) an independent operation
with the house and equipment paid, with depreciation, (3) an independent
operation with the house and equipment paid for, no depreciation, (4) a
contract operation where the house and .equipment has not been paid for, (5) a
contract house with the house and equipment paid for with depreciation, and
(6) a contract operation with no amortization or depreciation for the house
and equipment.
Tables 1 and 2 show the current computer data base for feed consumption
rates (lb per bird daily) and for egg size distribution.
An example budget for 30,000 laying hens as an independent operation with
the house and equipment paid with depreciation is presented with accompanying
tables showing the projected net returns (3), receipts and expenses (4) and
cash flow (5).
Extension Poultryman.
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Table 1. Feed Consumption Rates
(lb/bird daily)
Month
Feed
consump
tion
0 .170
1 .240
2 .260
3 .260
4 .250
5 .240
6 .230
7 .230
8 .220
9 .220
10 .210
11 .210
12 .200
13 .200
14 .190
Table 2. Egg Size Distribution (Percent)
Extra Unclassi
Month Small Medium Large large fied
0 60.00 33.00 2.00 0.0 5.00 .
1 51.00 36.00 8.00 0.0 5.00
2 28.00 39.00 25.00 2.00 6.00
3 9.00 33.00 45.00 6.00 7.00
4 0.0 24.00 57.00 11.00 8.00
5 0.0 17.00 62.00 12.00 9.00
6 0.00 9.00 65.00 16.00 10.00
7 0,0 1.00 72.00 17.00 10.00
8 0.0 1.00 71.00 18.00 10.00
9 0.0 1.00 69.00 19.00 11.00
10 0.0 1.00 67.00 20.00 12.00
11 0.0 1.00 66.00 21.00 12.00
12 0.0 \ 1.00 63.00
23.00 13.00
13 0.0 0.0 61.00 24.00 15.00
14 0.0 0.0 60.00 25.00 15.00
18
- 3 -
Table 3. Example Cash Flow Projection for 30,000 Laying Hens
Net Returns ($)
Cash for Cash to Monthly Depreciation Net to
Month month date average per month date
-1 -1115 -1115 -1115 42 -1115
0 -76940 -78055 -39027 42 -78055
1 -10688 -88743 -29581 84 -88743
2 1245 -87498 -21874 84 -87498
3 9441 -78057 -15611 84 -78057
4 5756 -72301 -12050 84 -72301
5 12236 -60064 -8580 84 -60064
6 9753 -50310 -6288 84 -50310
7 12443 -37866 -4207 84 -37866
8 3144 -34721 -3472 84 -34721
9 5268 -29452 -2677 84 -29452
10 5324 -24128 -2010 84 -24128
11 7574 -16553 -1273 84 -16553
12 14592 • -1960 -140 84 -1960
13 -1030 -2991 -199 84 -2991
14 4063 1071 66 84 1071
Table 4. Example Cash Flow Projection for 30,000 Laying Hens
Expenses ($) Receipts ($)
Vari To Per Birds Doz . eggs
Month able Fixed Month date do.z. flock Month To date Month To date
-1 1049 65 1115 1115 0.0 0 0 0 0 0
0 76874 65 76940 78055 75.05 30000 0 0 0 0
1 15274 130 15404 93459 5.63 29760 16600 16600 4716 4716
2 15779 130 15909 109369 1.64 29521 50160 66760 17154 21870
3 14539 130 14670 124039 .95 29285 64400 131160 24111 45982
4 13842 120 13972 138012 .76 29051 50100 181260 19729 65711
5 13825 130 13955 151968 .61 28819 66060 247320 26192 91904
6 13721 130 13852 165820 .54 28588 59960 307280 23606 115510
7 13619 130 13749 179570 .48 28359 65830 373110 26193 141704
8 14825 130 14956 194526 .46 28132 45400 418510 18100 159805
9 15266 130 15397 209924 .45 27907 51860 470370 20666 180471
10 15152 130 15282 225206 .43 27684 50360 520730 20607 201078
11 14494 130 14624 239831 .42 27463 54490 575220 22199 223277
12 13846 130 13976 253807 .39 27243 69920 645140 .28569 251846
13 899 130 1030 254838 .40 27025 0 645140 0 251846
14 899 130 1030 255868 .40 26809 0 645140 5093 256940
Month -1, removal and cleanup 15 days
Month 0, house pullets 15 days.
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Table 5. Example Budget for 30,000 Laying Hens
Item
Receipts
Eggs sold, dozen
94712 extra large
380505 large
78819 medium
28307 small
62796 undergrades
645140 dozen
Salvage value, 26809 hens
3.8 lb, $,05/lb
Total receipts
Expenses
Variable
Pullets, 30,000 @2.33
Feed, 1270 tons @ $133.78/ton
(feed conversion, 3.9 Ib/doz)
Labor
Utilities
Maintenance
Miscellaneous
Cleaning
Total variable
Fixed
House (year loan @ 0.0%)
Equipment (year loan @ 0.0%)
Taxes and insurance
Depreciation
Total fixed
Total all expenses
Net return to management
20
Total
flock ($)
40359
154450
27453
7021
22563
251847
5094
256941
69900
169912
7500
3900
600
1500
600
253912
0
0
696
1261
1957
255869
1072
Per doz.
eggs (0)
42.6
40.6
34.8
24.8
35.9
39.0
.8
39.8
10.8
26.3
1.2
.6
.1
.2
A
39.4
0.0
0.0
.1
.2
39.7
.2
POULTRY
GRAIN SOURCE AND THE RESPONSE OF LAYING HENS
TO MEAT AND BONE MEAL
All B. Kashani and C. Wendell Carlson^
Department of Animal and Range Sciences
Agricultural Experiment Station POULTRY 83-10
Meat and bone meal as the protein supplement with corn, oats, wheat or
equal proportions of corn-oats, corn-wheat or com-oats-wheat as energy
sources were used to formulate 13% protein layer diets. The control was a
13% protein corn-soy diet (Table 1). Layers of a commercial strain and
52 weeks of age were fed the experimental diets for five 28-day periods using
five replications of eight birds per treatment.
As shown in Table 2, the egg production rate was significantly reduced
when corn or oats was supplemented by meat and bone meal. Wheat or any
combination of grains supported a level of egg production which was similar
to that of the control. The average egg weight was significantly reduced
when wheat was the only grain used. This is probably due to the low linoleic
acid content of wheat. The considerable depression in feed intake of the hens
on treatments 2 and 3 did not prove to be significantly different from the
control. Wheat or combinations of grains improved feed consumption of diets
containing meat and bone meal. The feed efficiency data, expressed in terms
of amount of feed consumed per dozen eggs produced, indicated that when fed
with meat arid bone meal oats was similar to com statistically, while, when
the two grains were fed together, an improvement in the efficiency of
production was noted.
Although this experiment was conducted with limited niimbers of hens, the
results clearly indicate that the amino acid pattern of a corn-meat and bone
Tnea1 diet was improved when 50% of the corn was replaced with oats.
Table 1. Composition of Experimental Diets .
Treatment
Ingredient 1 2 3 4 5 6
Yellow corn 72.0 78.7
%
40.0 27.5
Oats — — 81.5 — 40.0 27.5
Wheat — — — 84.0 — 27.5-
Soybean meal, 48% protein 15.5 — — — —— —
Meat and bone meal, 50% protein — 13.3 9.0 6.0 11.0 8.0
Alfalfa meal 2.0 2.0 2.0 2.0 2.0 2.0
Dicalcium phosphate 3.0 . .5 1.0 2.0 1.0 1.5
Limestone 65 4.5 5.5 5.0 5.5 5.5
Vitamin premix .5 .5 .5 .5 .5 .5
Salt premix .5 .5 .5 .5 .5 .5
DL-methionine — .1 —— .05 . 1
Lysine monohydrochloride — .04 .02 .04
Total 100.0 100.0 100.0 100.0 100.6 100.6
^ Superintendent, Poultry Research Center, and Professor and Leader,
Poultry Research and Extension.
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Table 2. Effect of Grain Source on Performance of Laying Hens
Using Meat and Bone Meal as Protein Supplement
Treatment
Hen-day production, %
Egg weight, g
72.3^**
66.8^*
55.2\
65. l^''
52.6^
67.2^
68.4
63.5^
71.0^
66.1^
70.3^
66.2^
Grams egg/day
Feed/day, g
48.A **
119 A
36.1^
105^ ,
35.6^
108 .
43.6^
121 u
47.0^117aKc 46.7^127^^
Feed/dozen eggs, kg 1.94^* 2.32° 2.45^ 2.11^^ 1.93® 2.16®^
Grams egg/100 g feed 41 35 34 37 40 37 1
Final body weight, g 1.86 1.68 1.79 1.72 1.77 1.83 K>
Hen housed mortality, % 2.5 5.5 3.0 0.0 0.0 2.5 1
Values with different letters In a row differ significantly (P<.05).
* P<.05.
** P<.01.
POULTRY
EFFECTS OF CELLULASE SUPPLEMENTATION AND WHEAT BRAN
ON MINERAL UTILIZATION IN BROILERS
K. H. Nahm W. Carlson ,-A. W.
and N. Thiex
Department of Animal and Range Sciences
Agricultural Experiment Station
Halverson'
POULTRY 83-11
A number of reports have indicated that mineral absorption is decreased
by fiber. While it is undoubtedly true that phytic acid impairs calcium
absorption (McCance, 1942), it now seems distinctly possible that fiber itself,
independent of phytate, interferes with mineral absorption and metabolism
(Cunnings, 1978). Phytate is digestible (Sullivan et al., 1966) and like
other digestible chelators would ultimately liberate bound metals as digestion
proceeds. On the other hand, metals bound by the indigestible residue,
mainly fiber, remain unavailable for absorption. Although fiber may be
attacked by the bacteria of the large gut with release of metals, absorption
can no longer occur in this region and the metals will be lost in the feces.
Consequently, it is the fiber content of feedstuffs that largely determines
availability of'bivalent metals. Phytate would be important only to the
extent that it escapes digestion.
In this experiment, 3-week-oId broiler type chicks were assigned to
24 groups of 10 chicks each for two replicates of 12 treatments. A completely
randomized experiment with a 4 x 2 factorial arrangement involved feeding 0,
10 or 20% wheat bran or 20% wheat bran plus cellulase. The birds were housed
in electrically heated batteries with raised wire floors. Feed and water
were supplied ad libitum. The wheat bran was defatted and the cellulase
(imported from Boerhinger, Mannheim, Gmn H. W. Germany) was mixed at .008% in
the total diet. The enzyme supplementation to the diet was as a dry
preparation.
After a 5-week experimental period, the four diets with a chromium
marker were fed for 5 hours after which the chicks were fasted for 14 hours.
Feces were collected for 8 hours after withdrawal of the diets (13 hours after
feed was offered). The relative amounts of elements excreted within 13 hours
after the diet was offered were determined.
The feces samples were immediately weighed, placed in aluminum pans and
freeze dried. The dried samples were ground using a 1 mm mesh Udy mill.
Samples of dried feed and feces were stored in air-tight glass bottles at 0 C
until analyzed. The contents of calcium, zinc and copper were measured by
atomic absorption spectrophotometry and phosphorus by colorimetry (AOAC, 1965).
^ Graduate Student and Professor and Leader, Poultry Research and
Extension, respectively.
Professor and Assistant Professor, Chemistry, respectively.
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Table 1 suggests that an increase in fecal excretions of calcium occurred,
but the difference was not significant. Wheat bran may not have much effect
on calcium absorption. Fecal excretions of iron and zinc were increased by
20% wheat bran (P<.05), whereas phosphorus excretion was decreased. Phosphate
shows a slight binding to fiber that supports strong binding of divalent ions
(Ismail-Beigi et al., 1977) . This research suggested that cellulase
solubilized fiber and increased calcium, iron and zinc utilization by chicks.
This supported the findings that minerals largely associated with cell wall
components are solubilized by cellulase and/or protease activities (Kincaid
and Cronrath, 1983).
Table 1. Effect of Dietary Wheat Bran Level Upon Calcium (Ca),
Phosphorus (P), Iron (Fe) and Zinc (Zn) Excretion
Level of wheat
bran in diet
0% wheat bran
10% wheat bran
20% wheat bran
20% + enzyme
0% wheat bran
10% wheat bran
20% wheat bran
20% + enzyme
0% wheat bran
10% wheat bran
20% wheat bran
20% + enzyme
0% wheat bran
10% wheat bran
20% wheat bran
20% + enzyme
Feed
analyzed Feces
Calcium, ^
.62
.63
.63
.62
.46
.47
.48
.47
5490
5345
5386
5490
2647
2730
2692
2659.
.42
.47
.55
.48
Phosphorus, ^
Iron, pg
22'
I
.18
.19
.18^
ab
be
4567
5240
5795'
4273'
Zinc, pg
1722'
2234:
2629
1537'
Percent
in feces
68.3
76.4
88.4
77.4
47.3'
38.9:
39.9:
38.4^
83.19'
104.285
107.60
77.84'
65.0,6
81.84
97.66'
57.83'
ab
a,b,c
(P<^05).
Means with different superscripts are significantly different
Excreta were collected for 13 hours after start of feeding.
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